A Step toward Roadside Sensing - Non-invasive Detection of a THC Metabolite from the Sweat Content of Fingerprints.
The sudden increase in states legalizing marijuana has forced law enforcement into a situation where the use and consumption is legal, but there are no limitations for what is acceptable for driving or operating machinery. Using ultraviolet-visible (UV-Vis) spectroscopy, fingerprints from volunteers who had used marijuana were analyzed via a competitive immunoassay for the detection of Δ9-Tetrahydrocannabinol (Δ9-THC), the main psychoactive component of marijuana, and 11-Nor-9-carboxy-THC (THC-COOH), one of the main metabolites produced in the body following use/consumption of THC-related products. In this research, the THC-COOH metabolite and the enzyme-labeled conjugate compete against each other as the antigens for the system. The antibody used in this assay has a greater affinity for the metabolite, so as its concentration increases, the absorbance of the system decreases due to less binding of the enzyme-labeled conjugate. In recent years, research into fingerprint analysis has shifted from the image of the fingerprint to the chemical composition that actually creates the image. While this concept has been able to provide pertinent information about a fingerprint originator's appearance or lifestyle, there is much more information that can be obtained. The results of this research have demonstrated a proof of concept that a competitive immunoassay construct can determine if a person has recently used products containing THC, specifically marijuana, from the sweat content of fingerprints. Since there is currently a zero-tolerance policy for operating a vehicle/machinery under the influence of THC, this research is based solely on detection rather than quantification. This rapid and straightforward sensing system has the potential to be coupled with a strip-like design - similar to that of a glucometer or pregnancy test in point-of-care diagnostics - which would afford law enforcement the ability to determine THC usage on the roadside. Ultimately, although beyond the scope of the research presented here, this concept also has the potential to be applied to all illicit drugs or drugs of abuse.